To examine the psychometric properties of the Patient-Reported Outcomes Measurement Information System (PROMIS V R ) peer relationships short form (PR-SF), including association with peer-reported friendships, likeability, and social reputation. Method 203 children (M age ¼ 10.12 years, SD ¼ 2.37, range ¼ 6-14) in Grades 1-8 completed the 8-item PR-SF and friendship nominations, like ratings, and social reputation measures about their peers during 2 classroom visits approximately 4 months apart, as part of a larger study. A confirmatory factor analysis, followed by an exploratory factor analysis, was conducted to examine the factor structure of the PR-SF. Spearman correlations between the PR-SF and peer-reported outcomes evaluated construct validity. Results For the PR-SF, a 2-factor solution demonstrated better fit than a 1-factor solution. The 2 factors appear to assess friendship quality (3 items) and peer acceptance (5 items). Reliability was marginal for the friendship quality factor (.66) but adequate for the acceptance factor (.85); stability was .34 for the PR-SF over 4 months. The PR-SF (8 items) and acceptance factor (5 items) both had modest but significant correlations with measures of friendship (r s ¼ .25-.27), likeability (r s ¼ .21-.22), and social reputation (r s ¼ .29-.44). Conclusions The PR-SF appears to be measuring two distinct aspects of social functioning. The 5-item peer acceptance scale is modestly associated with peer-reported friendship, likeability, and social reputation. Although not a replacement for peer-reported outcomes, the PR-SF is a promising patient-reported outcome for peer relationships in youth.
, substance abuse, and suicidality (Prinstein, Boergers, Spirito, Little, & Grapentine, 2000) .
Because peer reports of children's social functioning are stable, reliable, and predict many important longterm outcomes (Bagwell, Newcomb, & Bukowski, 1998; Gest, Sesma, Masten, & Tellegen, 2006; Morison & Masten, 1991) , gathering data from peers in the school setting is an extensively validated method to assess three essential elements of social adjustment with peers-friendships, acceptance, and social reputation (i.e., how peers view one another in terms of social behavior such as leadership, victimization, etc.). Unfortunately, peer-reported outcomes are typically expensive and more difficult to obtain than self-report measures owing to the considerable time and resources required to access schools and interact with children. Data are collected in schools by asking classmates to identify their best friends, rate how much they like each classmate (i.e., Is a child liked?), and describe the social behavior of peers (i.e., What are they like?). As these school-based methods are resource-intensive (e.g., requiring multiple levels of permission to access schools and interact with children), researchers often administer proxy reports to parents, teachers, or children as more efficient alternatives. Existing research, however, suggests that data from those sources are only modestly correlated with data from peers and lack external validity (Crowe, Beauchamp, Catroppa, & Anderson, 2011; Noll & Bukowski, 2012) . Another option is self-report data on social functioning, which has the potential to offer important insight into a child's perceptions of their likability and social status. However, there is very limited research on how self-reports (i.e., patient-reported outcomes or PROs) of social functioning relate to actual data from peers (Salley et al., 2015) .
The Patient-Reported Outcomes Measurement Information System (PROMIS V R ) was developed to systematically assess key domains of PROs, including mental, physical, and social health, with psychometrically rigorous measures Reeve et al., 2007) . This approach was initiated to give patients a voice with standardized measures of key outcomes across domains and diseases (Garcia et al., 2007) . The pediatric PROMIS includes both selfreport and parent proxy options (Irwin et al., 2010 (Irwin et al., , 2012 , and PROMIS researchers identified social health as a particularly critical domain.
The PROMIS peer relationships short form (PR-SF) was developed by DeWalt and colleagues in accordance with PROMIS methodology (DeWalt et al., 2013) . Candidate items were generated based on literature review, expert input, focus groups, and cognitive interviews, and then tested in a large group of children (Irwin et al., 2010) . Item response theory was used to create an item pool, which allows for both the use of fixed-item short forms (four to eight items per domain) and options for a computerized version of the instrument that selects items (or adapts) based on an individual's responses to specific questions. The eight items of the PR-SF were selected based on psychometrics and consideration of their content as representative of aspects of social health (DeWalt et al., 2013) . The peer relationships scale initially was designed to assess two aspects of social health: "social function" or involvement in and satisfaction with participation in social activities and "sociability" or the ability to get along with others (DeWalt et al., 2013) . Ultimately, the final PROMIS peer relationships item pool and fixed-item short forms were determined to involve a single factor that reportedly assesses children's perceptions of the quality of their relationships with peers (DeWalt et al., 2013) .
Research findings have generally suggested that the PR-SF demonstrates good feasibility, acceptability, and known-groups validity; that is, scores can differentiate between some disease groups (DeWalt et al., 2015) , but this has not been consistently supported (Selewski et al., 2013) . A recent study described the psychometric properties of several pediatric PROMIS short forms, including the PR-SF, and focused on static versus dynamic administration, test-retest reliability, and administration across disease groups (Varni et al., 2014) . Another study administered the PROMIS and other well-known self-report measures of quality of life but only discussed similarities and differences in mean scores (Irwin et al., 2010) . Missing from these reports and the literature more broadly is the discussion of construct validity (i.e., the extent to which the PR-SF measures social functioning). This missing information regarding its correspondence to other established measurement tools, especially well-validated peerreported measures, is a significant limitation of the measure in its current form.
If the PR-SF is associated with data from classmates, it would be a valuable, efficient, and practical measure of self-reported social functioning for children and adolescents that overcomes many of the logistical challenges of assessing social functioning via peer report. As such, the objective of the current article was to evaluate the psychometric properties of the PR-SF, including factor analysis, stability over time, and its associations with peer-reported measures of acceptance/friendships, received like ratings, and social reputation. It was hypothesized that (a) the eightitem PR-SF would yield a one-dimensional factor with acceptable internal consistency, (b) stability over time would be high, and (c) associations with peer-based measures would be modest but significant.
Method

Study Design and Procedures
This study was a secondary analysis of baseline data from a school-based intervention to improve social adjustment outcomes of childhood brain tumor survivors (Devine et al., 2016) . Stability over time analyses included data from the baseline (late fall/winter) and Time 2 (spring) assessments, which occurred about 3.9 months (SD ¼ 0.7) after baseline. Only the comparison classrooms were used for stability analyses to avoid bias due to intervention effects. Classrooms were identified because one student was a brain tumor survivor; this child and their family gave permission to contact the child's school at the onset of the study. All children within the classroom of the survivor were eligible to participate. Although the school principal and classroom teacher knew the specific reason for the study, when consent was obtained and the work was done in the classroom, no mention was made of the child surviving a brain tumor.
Institutional review board approval was obtained before all study procedures. All students who returned a signed parental consent form and provided assent were given netbook computers with privacy screens to complete the self-report and peer nomination measures at both time points.
Participants
In 13 classrooms from 13 different school districts within one geographic region, 232 of 269 parents (86.2%) gave consent for their child to participate. Of these 232 children, 219 (94%) gave assent to participate. Only one child declined; the remaining 12 children (5%) were absent on the baseline assessment day. For these analyses, we excluded the brain tumor survivors (n ¼ 13, one per classroom) because they were a small subsample and evidence suggests they may have inaccurate self-perceptions of social functioning compared with typically developing peers (Salley et al., 2014) .
The baseline sample consisted of 206 children: 48.5% male, 91.7% non-Hispanic White, 5.3% Black, and 2.9% other. Children were in Grades 1-8, with an average age of 10.12 years (SD ¼ 2.37, range ¼ 6.2-14.9). Three children left the classroom early for educational reasons and therefore did not complete the baseline survey, resulting in a final baseline sample of 203. For stability analyses, only children who completed Time 1 and Time 2 were included (n ¼ 180, 89% of those who completed Time 1 and eligible for Time 2, as one classroom was excluded from Time 2 owing to delays from the principal being on leave). For further details regarding recruitment and retention, please see the primary article (Devine et al., 2016) .
Measures
Pediatric PROMIS Peer Relationships Short Form v1.0 (PR-SF)
Children reported on the quality of peer relationships during the past 7 days on eight items using a 5-point Likert-type scale that ranged from "never" to "almost always" (DeWalt et al., 2013) . The PR-SF yields a total raw summary score that is converted to a standardized T-score (M ¼ 50, SD ¼ 10); higher scores indicate better peer relationships (see Table I for item content).
Peer Acceptance/Friendships Each child's acceptance by peers was calculated as the number of times the child was chosen as a friend by peers (i.e., friend nominations). Children could select an unlimited number of friends from their classroom (Bukowski & Hoza, 1989) . Liking ratings were collected by asking each participating child to rate how much they like each of the participating classmates on a 5-point scale from "someone you do not like" to "someone you like a lot" (Asher, Singleton, Tinsley, & Hymel, 1979) . The received liking score was the arithmetic mean of the ratings received by a child from peers (Bukowski & Hoza, 1989) .
Social Reputation
The Revised Class Play (RCP; Masten, Morison, & Pellegrini, 1985) was used to evaluate a child's social reputation with peers. Children were asked to "cast" classmates into roles in a hypothetical play (e.g., "someone who has good ideas for things to do"). These roles fit specific indicators of social behavior and competence (Bukowski, Cillessen, & Vel asquez, Note. The factors are oblique; the factor loadings are regression coefficients and therefore may be larger than 1 in magnitude. Bold font indicates the factor on which the item was retained. 2012). They were able to nominate an unlimited number of peers for each item but were restricted to nominating only boys or only girls to prevent gender stereotyping (Zeller, Vannatta, Schafer, & Noll, 2003) , and because of the primary aim of the parent study, which focused on the child who survived a brain tumor. Classes were assigned the gender to match the child with the brain tumor at the time of data collection for this measure only; seven classes completed the RCP nominating boys and six classes nominated girls. Zeller and colleagues (2003) provided strong evidence of reliability and validity of this instrument in terms of the patterns of correlations with measures of peer acceptance within a large sample of children. The measure was adapted to remove items representing aggression and disruptiveness based on aims of the parent study (Reference blinded for review). A child's score for the other subscalesPopular-Leadership (10 items), Sensitive-Isolated (6 items), and Prosocial (5 items)-were based on the number of times a child was nominated by peers for each item within the scale, and adjusted for the number of same-sex and opposite-sex nominators in the classroom using a regression-based procedure (Vel asquez, Bukowski, & Saldarriaga, 2013) . This procedure retains the original metric of the score. The subscales demonstrated acceptable levels of internal consistency (Popular-Leadership: a ¼ .95; SensitiveIsolated: a ¼ .89; Prosocial: a ¼ .91). Previous longitudinal studies have shown the Popular-Leadership score to be predictive of later indices of competence and the Sensitive-Isolated score to be predictive of psychopathology and behavioral problems (Hymel, Rubin, Rowden, & Lemare, 1990; Morison & Masten, 1991; Rubin, 1993) .
Data Analyses
Missing data were examined. There were no missing data on the PR-SF. One child was not rated by peers on like ratings owing to a technical error in the program administering the survey and was excluded from analyses with these outcomes. Given that these data were collected in schools, we examined the proportion of variance in PR-SF that was accounted for by school clustering by calculating the intraclass correlation (ICC). The ICC was 0.04; an ICC < .05 can be considered not substantial and unlikely to result in significant bias in model parameter estimates (Thomas & Heck, 2001) . Given the small ICC, our focus on individual responses, not school-level characteristics, and the small number of schools in our analysis, we decided to present factor analyses at the student level instead of a more complex multilevel factor analysis.
Confirmatory factor analysis (CFA) was conducted to evaluate the fit of the hypothesized one-factor model in the current sample using Mplus Version 7.31 (Muth en & Muth en, 1998 . We used the model chi-square, the comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR) as indices of model fit. We interpreted CFI and TLI > .90 as an indication of reasonable fit and CFI and TLI > .95 as a good fit (Hu & Bentler, 1999) and interpreted RMSEA and SRMR .05 as a close fit, between .05 and .08 as a reasonable fit, and ! .10 as a poor fit (Browne & Cudeck, 1993) .
If the one-factor model demonstrated a poor fit, exploratory factor analysis (EFA) with oblique geomin rotation was planned to compare alternative factor structures. Oblique rotation was chosen to allow the factors to correlate. The Kaiser-Meyer-Olkin measure of sampling adequacy (KMO index) was used to evaluate the suitability for factor analysis, with KMO > 0.5 generally considered to be suitable (Williams, Onsman, & Brown, 2010) . As recommended by Fabrigar and colleagues (1999) , we used multiple methods to determine the number of factors to be extracted, including Horn's parallel analysis (Horn, 1965) , examination of the scree plot, and consideration of the fit indices such as Akaike information criterion (AIC) and RMSEA. Maximum likelihood estimator was used. Loadings in the .40 range and above were considered substantial (Floyd & Widaman, 1995) . Cronbach's a was calculated to assess reliability; however, coefficient omega was also calculated, as it has been recommended over alpha as a more robust indicator of reliability that relies on fewer and more realistic assumptions than alpha (Dunn, Baguley, & Brunsden, 2014) .
Pearson correlations assessed stability over time using all available data. Construct validity was evaluated by cross-sectional Spearman correlations with the number of friend nominations, average like rating, and peer social reputation at baseline. Spearman correlations were chosen because results from these measures are typically not normally distributed. The raw scale scores of the PR-SF were used instead of the expected a posteriori estimation of the latent score to be consistent with how the static PR-SF scale is scored according to the manual and for ease of use in practical applications. Factor loadings are reported in Table I . Items 2, 3, and 5 loaded on Factor 1, which we labeled as "Friendship Quality." This scale had fair to adequate reliability, Cronbach's a ¼ .66, omega ¼ .74. Factor 2, which we labeled "Peer Acceptance," included Items 1, 4, 6, 7, and 8. This scale had adequate reliability, Cronbach's a ¼ .85, omega ¼ .83. Descriptive statistics for the PR-SF scored as a one-factor or two-factor scale are presented in Table II . Stability over approximately 4 months (between baseline and Time 2) was modest compared with peer ratings (Table III) ; the percent variance in Time 2 reports attributable to baseline reports ranged from 21% to 29% for the selfreport measures and from 56% to 79% for peer reports.
Results
Factor Structure
Construct Validity
The original PR-SF (eight items) and our PR-SF Peer Acceptance factor (five items) demonstrated correlations of small to medium magnitude (Cohen, 1988) with the measure of acceptance/friendships (r s ¼ .25 and .27), the received average liking score (r s ¼ .21 and .22), and the social reputation measures (r s ¼ .29-.44; Table IV) . Notably, the PR-SF and the PR-SF Peer Acceptance factor were positively correlated with the positive social reputation measures (PopularLeadership and Prosocial scales: r s ¼ .29-.44) and negatively correlated with the negative social reputation measure (Sensitive-Isolated: r s ¼ À.34 and À.32). The magnitude of correlations for the PR-SF total score and the PR-SF Peer Acceptance factor was nearly identical, differing by .02 at a maximum, and indicated that self-reported social functioning on the PR-SF accounted for between 8% and 19% of the variance in peer-reported social reputation. The correlations between the Friendship Quality factor and peerreported outcomes were small and nonsignificant for number of friend nominations and average like ratings (r ¼ .12 for both) and were small and significant for most social reputation outcomes (Popular-Leadership: r ¼ .26; Prosocial: r ¼ .17; Sensitive-Isolated: r ¼ À.26), suggesting that self-reported friendship quality accounts for 1% to 7% of the variance in peerreported social reputation.
Discussion
This study assessed several basic psychometric features of the previously developed static PR-SF (DeWalt et al., 2013) . Results provide minimal support that the PR-SF is a single-factor scale of "quality of peer relationships" as previously published (DeWalt et al., 2013) . Although results of Horn's parallel analysis were consistent with a single factor, factor analysis on a typically developing cohort of children (ages 6-14) suggests that the measure would be better conceptualized as a two-factor scale. The first factor contains items related to friendship quality and correlates at a small magnitude with collected peer-reported outcomes. The second factor contains items related to perceptions of peer acceptance and demonstrates small to medium correlations with peer-reported number of friendships, average like ratings, and social reputation (i.e., popularity-leadership, sensitivity-isolation, and prosocial behaviors). These factors resemble the two subdomains initially proposed in the development of the PR-SF-social function (i.e., involvement in and satisfaction with social roles) and sociability (i.e., ability to get along with others)-though they were not Note. Omega is a robust indicator of reliability that relies on fewer and more realistic assumptions than alpha (Dunn et al., 2014) . PR-SF ¼ PROMIS Peer Report Short Form; n ¼ 203. Note. PR-SF ¼ PROMIS Peer Relationship Short Form. Sample size varies owing to type of report (i.e., self-report for the PR-SF, Factor 1, Factor 2, limited to those who completed both time points; or peer-report, limited to the number of children in each classroom at both time points for the number of friend nominations and average like rating, and to the number of boys or girls in the classroom for the social reputation scales).
supported in the initial factor analysis that included items related to relationships with adults (DeWalt et al., 2013) . Our data suggest slightly different interpretations of those subdomains, with the first domain focusing on quality of relationships with friends and the second domain focusing more on acceptance in relationships with all peers. This distinction is important, as peer acceptance has historically been a better predictor of long-term outcomes than friendship quality (Gifford-Smith & Brownell, 2003) .
Interestingly, the eight-item PR-SF and the five-item Peer Acceptance factor demonstrate similar psychometric properties. That is, they had comparable internal reliability consistency and correlations with peerreported outcomes were of similar magnitude. This suggests that researchers and clinicians interested in patient-reported peer acceptance can use the five-item subscale instead of the eight-item PR-SF without compromising psychometric properties. For those interested in brief measures of peer functioning, the PROMIS developers have also suggested alternative four-and six-item versions of the PR-SF. Interestingly, both these shortened versions contain items that loaded on both of the factors found in this study. Future work should compare the shortened subscale found in this work with these other alternative short measures. In addition, future work should examine if the three-item factor correlates with measures of friendship quality, as this was not assessed in the current study. Alternatively, researchers and clinicians interested in friendship quality may consider expanding these items to improve reliability and validity of this subscale.
This study is the first to examine if the PR-SF correlates with peer ratings of friendships, likeability, and social reputation. The correlations between the PR-SF and peer-reported outcomes were higher than the few published reports of correlations between other wellknown self-report measures and peer-reported outcomes. There is one article examining these links for the Child Behavior Checklist (Noll & Bukowski, 2012) , one for the Social Skills Rating System (Hoza et al., 2005) , and none for the Social Functioning subscale of the Pediatric Quality of Life Inventory (PedsQL). The challenges linking parent-, teacher-, and/or self-reports to actual peer data are major. The correlations found here suggest that although the PR-SF does not replace peer reports, it may be a more reasonable and efficient alternative than other wellknown measures. Given the importance of peer relationships on later psychological outcomes, reliable and well-validated self-report measures of peer relationships are critical to research and clinical care, as obtaining such data directly from peers presents significant logistical challenges.
The stability of the PR-SF over a 4-month period was modest in comparison with peer-reported ratings. However, 2-week test-retest correlations were adequate in previous work (i.e., .76-.81; Varni et al., 2014) . Given that the PR-SF measures current (i.e., within the past week) self-perceived social functioning, we would expect the test-retest correlations to be lower over a longer interval, during which perceived social functioning may change. This is in contrast to classroom-based peer nominations, which are known to be exceptionally stable . The modest correlations and striking differences in stability over time between peer reports and the selfreported PR-SF suggest that different sources of information capture different aspects of social functioning. Both provide valuable information, but one method may be preferable depending on the goals of the study and resources available. If interested in self-perceptions and associations with proximal variables, self-report would be preferable. If interested in peer perceptions or prediction of more distal variables (e.g., adult economic success), peer report would be preferable. Self-report requires fewer resources to implement, making it more feasible for studies to incorporate.
Despite the strengths of this work, we were limited by a relatively small sample size, particularly in comparison with the PROMIS validation studies, and a developmentally heterogeneous group of children ages 6-14 years. In addition, we recruited a relatively homogeneous group in terms of racial/ethnic composition and geographic location, which may not generalize to more diverse groups in other areas of the United States. Although the average PR-SF t-score in Note. Sample size for social reputation measures (Popular-Leadership, Sensitive-Isolated, and Prosocial) are limited to one gender in each classroom (seven boy classrooms, six girl classrooms) owing to the aims of the primary study.
our sample (47.25) was slightly lower than the original validation study (DeWalt et al., 2013) , it was well within the expected range, suggesting that our sample was not distinctively different from the validation samples. Given the small number of classrooms (n ¼ 13) included in our sample and the small ICC, we did not account for the nonindependence of these data clustered within schools. Future studies conducted with a larger number of schools should use multilevel CFA to confirm the factor structure while accounting for clustered data. In addition, we focused on convergent validity (i.e., positive/negative correlations with peer outcomes), and future studies should include measures of divergent validity to continue to evaluate the construct validity of the PR-SF. It is notable that our sample was selected because there was a child who was a brain tumor survivor in each classroom. We did not assess the degree to which classmates were aware of the survivor's prior diagnosis (all survivors were off-treatment at the time of the study). Although simply having a child with a chronic illness in the classroom is unlikely to affect healthy peers' social reputation or friendships, particularly as it relates to this study's aim of examining associations between peer-reported measures and self-reported social functioning, it is possible that these classes were different from classrooms where there is no child with chronic illness. Future research should examine the potential effects of classroom-level characteristics such as presence of a child with chronic illness or school-wide character-building curriculum.
Future studies may wish to focus on youth known to experience social difficulties (i.e., youth with Attention-Deficit/Hyperactivity Disorder and children with neurofibromatosis Type 1) to determine the applicability of the PR-SF in these samples. Our sample size prevented exploration of differences between survivors of brain tumors and typically developing children, though significant previous work (Schulte & Barrera, 2010) would suggest that PR-SF scores for brain tumor survivors might differ from typically developing peers. We also recognize that EFA involves several decisions in the analytic procedures, including the number of factors to extract and the estimator and rotation to be used, and different decisions may produce different factor structures. Additional research using CFA is needed. In addition, future work should examine whether the PR-SF or the alternative scoring proposed in this work is sensitive to change over time and correlates with any changes seen in peer-reported outcomes.
Overall, our results suggest that the PR-SF measures both perceived social acceptance and relationship quality and correlates in the expected direction with extensively validated peer-reported outcomes. Clearly, the PR-SF should not be considered equivalent to peer report, but it is a promising measure that can easily be administered to children and provides valuable information.
